Introduction
============

High breast density, where there is a relatively large proportion of fibroglandular tissue in the breast, is associated with increased risk of developing cancer. There are several methods of assessing breast density from mammograms, and as these sometimes disagree about whether density is high (or low), we have investigated potential causes of disagreement.

Methods
=======

A set of 6,422 mammograms with density assessed visually by two readers using Visual Analogue Scales, and volumetric breast density measured using Quantra™ and Volpara™ was obtained from the PROCAS (Predicting Risk Of Cancer At Screening) database. Cases were ranked from the highest to lowest density by each method. For each pair of methods the 20 cases with the largest discrepancy in rank, and the 20 with the smallest, were selected. Image features were recorded and compared.

Results
=======

The two volumetric methods were more likely to disagree when calcification was present and the inframammary fold was poorly positioned. When comparing Quantra™ to visual assessment, there were more skin folds and a higher compressed breast thickness in the discrepant cases. Comparing Volpara™ with visual assessment, there were more suboptimal inframammary folds and higher compression forces in the discrepant group.

Conclusion
==========

Although visual and volumetric methods are unlikely to produce similar density estimates, those ranked highly by one method should correspond to the high-density cases identified by another. Our study indicates the need for further investigation, as lack of ground truth means that in cases of disagreement it is not possible to tell which method produced better density estimates.
